Abstract
Introduction
Legionella pneumophila is the cause of both communityacquired and nosocomial pneumonia. Pneumonia caused by L. pneumophila cannot be differentiated from other types of pneumonia by clinical, radiographic or laboratory findings. Therefore, a specific etiologic diagnosis is performed based on the results of a culture growth, direct immunofluorescence, serologic testing, and urinary antigen detection. Of these, the advantages of diagnosing legionellosis by urinary antigen detection are widely recognized, and include early detection, rapidity of testing, and ease of specimen collection. Lipopolysaccharides (LPS) are considered to be the major bacterial components excreted in the urine, and this method has good sensitivity and specificity (1) (2) (3) (4) (5) (6) (7) (8) .
In the present report, we describe two cases of Legionnaires' disease with persistence of Legionella urinary antigen excretion. In addition, we also undertake a review of related literature.
F i g u r e 1 . ( A) T h e c h e s t X-r a y f i n d i n g s o f c a s e 1 s h o w b i l a t e r a l a l v e o l a r i n f i l t r a t i o n i n t h e mi d d l e a n d l o we r l u n g f i e l d s . Co n s o l i d a t i o n o f t h e r i g h t l o we r l o b e i s c l e a r l y d e mo n s t r a t e d . ( B ) A c h e s t c o mp u t e d t o mo g r a p h y ( CT )
s c a n s h o ws r i g h t p l e u r a l e f f u s i o n a n d a l v e o l a r i n f i l t r a t e s i n b o t h l u n g f i e l d s . 
F i g u r e 2 . ( A) T h e c h e s t X-r a y f i n d i n g s o f c a s e 2 s h o w c o n s o l i d a t i o n o f t h e l e f t mi d d l e l u n g f i e l d a n d l e f t p l e u r a l e f f u s i o n . ( B ) T h e c h e s t CT f i n d i n g s o f t h e s a me p a t i e n t d e mo n s t r a t e c o n s o l i d at i o n o f t h e l e f t u p p e r l o b e wi t h mu l t i p l e c a v i t a r y l e s i o n s a n d c o n s o l i d a t i o n o f t h e l e f t l o we r l o b e a cc o mp a n i e d b y a s l i g h t p l e u r a l e f f u s i o n .

T a b l e 1 . Ur i n a r y An t i g e n Re s u l t s o f Va r i o u s S a mp l e s Ob t a i n e d f r o m Ca s e 1
Plain chest X-ray showed consolidation of the left middle lung field ( Fig. 2A) (10, 11 
Detection of urinary antigen
For the detection of urinary antigen, we used two commercially available kits: Binax Legionella Urinary Antigen EIA (Binax, Portland, ME) and Biotest Legionella Urine Antigen EIA (Biotest, Dreieich, Germany). To evaluate the Binax test kit, patient sample/negative control ratios were grouped according to Rigby et al as follows: negative (ratio <3), low positive (3-5), midrange (>5 -20), and high (>20) (9). To evaluate the Biotest kit, patient
T a b l e 2 . Ur i n a r y An t i g e n Re s u l t s o f Va r i o u s S a mp l e s Ob t a i n e d f r o m Ca s e 2 sample absorbance values subtracted from negative control absorbance values were grouped according to the manufacturer's criteria: negative (<0.2), low positive (0.2 -<0.5), midrange (0.5 -<2.0), and high (!2.0) (10, 11). In case 1, the urine samples continued to be positive for antigen detected by the Binax Legionella Urinary Antigen EIA for more than three months after the onset of symptoms (Table 1). In case 2, the urine samples continued to be positive for antigen detected by the Binax Legionella Urinary Antigen EIA for more than 8 months after the onset of symptoms (Table 2).
PCR
For the detection of Legionella DNA in urine, serum and various samples taken from the respiratory tract, the previously described phenol-extraction method was used. Primers L5SL2 (5'-TCTTGGCGACTATAGCGATT-3') located between nucleotides 2 and 21 of the Legionella 5S-ribosomal RNA, and L5SR84 (5'-ACTTTCGCATGAGGAAGCCT-3') located between nucleotides 84 and 103 were used for the 5 S PCR reaction
A literature review
We collected cases of Legionella pneumonia with persistent urinary antigen excretion and listed them in Table 3 (12). It is clearly demonstrated that most patients with persistence of Legionella urinary antigen excretion had pharmacological immunosuppression or severe underlying diseases.
There is another study which reported persistent urinary antigen excretion (13) , however, the patients' characteristics were not described.
Discussion
In the present study, we described the clinical features of two cases of Legionnaires' disease with persistence of the Legionella urinary antigen excretion. The Legionella urinary antigen test is a relatively inexpensive and rapid test that detects antigens of L. pneumophila in the urine. This test is commercially available as both a radioimmunoassay and an enzyme immunoassay (Binax, Portland, ME) and has a sensitivity of 70 percent and a specificity that approaches 100 percent (2) . Moreover, it is often easier to obtain a urine sample than an adequate sputum specimen, since many patients have a nonproductive cough. Finally, unlike those of cultures, the test results will remain positive for weeks despite antibiotic therapy (14) .
Binax kit is mainly used in USA, and Biotest kit is mainly used in Europe. Therefore, we used these two major kits used in the world in the present study. The previous report has mentioned the low sensitivity of Biotest compared to Binax (11) . However, the precise mechanism remains unclear.
The urinary antigen test has not been recommended for testing clinical samples other than urine, but some investiga-
T a b l e 3 . L e g i o n e l l a P n e u mo n i a Ca s e s t h a t De mo n s t r a t e d L o n g -t e r m Ur i n a r y An t i g e n
tors reported obtaining positive results from sputum, bronchoalveolar lavage fluid, pleural fluid, and other non-urine specimens (7, 15, 16 (12) . It has also been reported that the persistence of fever for more than 72 hours after initiation of treatment is a factor related to more prolonged excretion (13) . This evidence may indicate slow bacterial eradication with the longer persistence of the bacteria intracellularly (18) 
